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Proximate composition of d used for feeding Crassostrea gigas juveniles for 60
days at 1% dry weight day”'. Mixed diets were fed at 1:1 (dw:dw) and total oxidation
was assumed for calculating energy. Algamac 3050™ and Rotimac™ are
Schizochytrium-based dry fe Aquafauna Biomarine, Hav 1orne, CA, USA). T-Iso
was the flagellate species Isochrysis galbana (clone T-Iso).

Proximate composition of d  used for feeding Crassostrea gigas juveniles for 30
days at 1% dry weight day'. :  diets were fed at 1:1 (dw:dw) and total oxidation
was assumed for calculating total energy. Algamac 2050™  d Rotimac™ are
Schizochytrium-based dry fe quafauna Biomarine, Hav 1orne, CA, USA).
Thalassiosira nordenskioeld. the dominant species (>90%) in bloom tank algae

used for feeding.

The fatty acid compositio iets (n = 3; = SE) fed to juvenile Pacific oysters
(Crassostrea gigas). The. phytoplankton species (>90%) in outdoor grown
bloom tank algae cultures assiosira nordenskioeldii. Rotimac™ and Algamac
2050™ are spray-dried Sc ium-based diets (Aquafauna Biomarine, Hawthorne,

California, USA).

Individual Pacific oyster (C itrea gigas) dry weight a 60 days of fee ng test

diets. Diets were batch fed ! hours at 1% of the initial dry weight of oysters per
tank per day. The reference sed was Isochrysis galbana (clone T-Iso) and
Algamac 3050™ and Rotim re spray-dried Schizochytrium-based diets
(Aquafauna Biomarine, Haw e, California, USA).
Individual Pacific oys C rea gigas) AFDW after 60 days of feeding test diets.
Diets were batch fed | X at 1% of the initial dry weight of oysters per tank per
day. The reference diet usec sochrysis galbana (clone T-Iso) and Algamac 3050™
and Rotimac™ are spray-dr izochytrium-based diets (Aquafauna Biomarine,

Hawthorne, California, USA).

The fatty acid composition le Pacific oysters (Crussostrea gigas) fed three test
diets (n = 3; £ SE) at the sta ing (Day 0) and following 30 days of feeding. The
dominant phytoplankton sp¢ )%) in outdoor grown bloom tank algae cultures
was Thalassiosira nordensk iloom). Rotimac™ and Algamac 2050™ (AM

2050™) are spray-dried Sc¢ = chytrium-based diets (Aquatauna Biomarine, Hawthorne,
California, USA).






Figure 8.

Figure 9.

Percent (£ SE) mono/oli 1aride content of juvenile oysters (Crassostrea gigas)

fed microalgal and live a sstitute diets. Juvenile oysters were batch fed 1% of
the initial dry weight of ¢ per tank for 60 days. The ve algae reference diet was
Isochrysis galbana (clon ) and Algamac 3050™ ar. Rotimac™ are spray-dried
Schizochytrium-based liv substitute diets (Aquafauna Biomarine, Hawthorne,

California, USA).

Mono/oligosaccharide content expressed as g per individual dry oyster (+ SE)

tollowing 60 days of teedi tdiets. Juvenile oysters were batch fed 1% of the
initial dry weight of oyster tank for 60 days. The live aluzae reference diet was
Isochrysis galbana (clone’ ) and Algamac 3050™ and itimac™ are spray-dried
Schizochytrium-based live substitute diets (Aquafauna Biomarine, Hawthome,

California, USA).

Figure 10. Percentage (+ SE) po le content of juvenile oysters (Crassostrea gigas) fed
microalgal and live al ute diets. Juvenile oysters were batch ted 1% of the
initial dry weight of o ank for 60 days. The live algae reference diet was
Isochrysis galbana (¢ and Algamac 3050™ and Rotimac™ are spray-dried
Schizochytrinm-based substitute diets (Aquafauna Biomarine, Hawthorne,

California, USA).

Figure 11. Polysaccharide content e: as mg per individual dry oyster (+ SE)
following 60 days of feed diets. Juvenile oysters were batch fed 1% of the
initial dry weight of oyste nk for 60 days. The live algae reference diet was
Isochrysis galbana (clone ind Algamac 3050™ and Rotimac™ are spray-dried
Schizochytrium-based live ibstitute diets (Aquafauna Biomarine, Hawthorne,

California, USA).

Figure 12. Polyacrylamide gel zym: of homogenised tissue from juvenile oysters
(Crassostrea gigas) D a 60 day feeding experiment. Each lane represents
tissue from three oysters .. Low molecular weight marker proteins were used to

estimate protease size (k

Figure 13, Polyacrylamide gel zym y of homogenised tissue trom juvenile oysters

(Crassostrea gigas) at Day 2u of a 60 day teeding experiment. Low molecular weight
marker proteins were used to estimate protease size (kDa). Day 20 oysters. Each lane

represents tissue from re xrs (n = 3). Algamac 3050™ and Rotimac™ are
Schizochytrium-based spre d live 2 e substitute diets (Aquatauna Biomarine,
Hawthorne, California, U¢ ‘ochrysis galbana (clone T-Iso) was used as a control
diet of known quality for { ‘juvenile oysters (C. gigas). Juvenile oysters were
batch fed 1% of the initial dry weight of oysters per tank for 60 days and mixed diets
were presented as 1:1 (dw formulations.
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2050™ are spray-dried Schizochvrrium-based live algae s stitute diets
(Aquafauna Biomarine, Hawthorne, California, USA).

Figure . . Crude lipid content (mg + SE) per individual Pacific oyster (Crassostrea gigas) batch

fed test diets once per . 1% of'the initial dry weight of oysters per tank for 30
days. Thalassiosira n oeldii was the phytoplanktc  species dominant (>90%)
in outdoor grown bloc ultures. Rotimac™ and Algamac 2050™ are spray-
dried Schizochytrium-t : algae substitute diets (Aquafauna Biomarine,

Hawthorne, California, US:

Figure 27. Energy equivalent ¢ 1ate composition of the or  aic¢ fraction of juvenile
Crassostrea gigas i for 30 days. Total components is the sum of tested
components (proteit saccharide and mono/oligosaccharides;

Joulesmg ! oyster™) xre batch fed once per 24 hours 1% of the initial dry
weight of oysters pe Vdays. Thalassiosira nordenskioeldii was the
phytoplankton speci (>90%) in outdoor grown bloom tank cultures.
Rotimac™ and Alg: tare spray-dried Sc/izochytrium-based live algae
substitute diets (Aq narine, Hawthome, California, USA).






























Using the results from Experimer 3, a determination was made on the effectiveness of

the theoretical bloom tank live algae and substitute diet formulations for aj lication in

remot¢  yster culture locations.

1.8 Objectives

The m 1 objective of this research
supplementary feeding of ju

remote )cations. The goal of 1e
juven  Dyster storage energy levels
summer mortality of nutritionally-

completion of three objectives:

l. Determination of the
and partial replacemen

2. Evaluation of qualitatr
dietary eftectiveness.

3. Testing of bloom tank

for juvenile C. gigas.

ject was to design and test a system of
ras in nursery culture that could be used in
opment of such a system would be to enhance
rior to the summer growing season, limiti

:ssed oysters. This was achieved through the

iveness of two live algae bstitute diets as whole
r a live algae diet.

otease activity analysis as a tool for assessing

and two live algae substitute diets as n ed diets
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bloom tank algae diet (Table 6). Ei sapentaenoic acid (20:5n3) content (% TFA)
increased ~100% in the oysters fed the bloom tank algae (comprised mainly ot the
diatom pecies Thalassiosira norder ioceldii). Docosahexaenoic acid (22:6n3) content
(% TF. - showed the largest inc in the oysters fed the Alg 1ac 2050™ mixed diet

(~ 140 ).
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northern temperate oceans must be ¢ sidered. It is probable that growth could be
negatively atfected at a lower temperature in British Columbian waters. The extended
period of low natural phytoplanktc availability between the spring and autumn diatom
blooms also coincides with peak oce 1ic temperatures (~24°C). Further research is
requir¢ to determine if high experi ntal temperatures and low food availability of

diatom ot flagellate species will cai :an energy imbalance anc 1ortalities in juvenile C.

gigas.

64



6.0 .eferences
Albent a, M., A. Pérez-Camacho, U. Labarta, M.J. Fernandez-Reirez. 1997. Evaluation
of freeze-dried microalgal diets for the seed culture ot uditapes decussatus using

hysiological and bioche i« parameters. Aquaculture 154: 305 - 321.

Almeida, M.J., J. Machado, J. Coi ra. 1999. Growth and bio: emical composition of
Crassostrea gigas (Thunl and Ostrea edulis (Linné) 1two estuaries from the

north of Portugal. J. She Res. 18(1): 139 — 146.

Alpine, A.E., J.LE. Cloern. 1992. 1T 1ic interactions and direct physical effects control

phytoplankton biomass and  )duction in an estuary. Limnol. Oceanogr. 37(5):

946 - 955.

Baldwi B.S., R.LE. Newell. 1995. ceding rate responses ot oyster larvae (Crassostrea

virginica) to seston quality composition. J. Exp. M Biol. Ecol. 189: 77 —

91.

Battaglene, S.C., J.E. Seymour, C. 10fafia, I. Lane. 2002. Spawning induction of
three tropical sea cucumb lothuria scabra, H. fuscogilva and Actinopyga

mauritiana. Aquaculturez 29 —47.

65










































Sakaguchi, M., M. Murata. 1989.
whole body and adductor

2041.

Shumway, S.E., T.L. Cucci, R.C. !
ingestion, and absorption in

Ecol. 91: 77 - 92.

Sormin, J.M., J.M. Deslous-Paoli,
of clays by the oyster Cras

for best retention. Aquacu

Soudant, P., M.V. Sanles, C. Qu
Sorgeloos. 2000. The use

of the Pacitic oyster, C s

Spencer, B.E., M.J. Akester, [. Ma:
outdoor pumped upwelling

Aquaculture 55: 173 — 189.

jonal variations of free a1 no acids in oyster

iscle. Nij on Suisan Gakkaishi 55(11): 2037 -

vell, C.M. Yentsch. 1985. Particle selection,

er-feeding bivalves. J. Exp. Mar. Biol.

ssse. 1988, Experimental study of the filtration
1 gigas (Thunberg): Adjustment of pa cle size

69(3 —4): 355 - 366.

LeCoz, Y. Marty, J. Moal, J.F. Samain, P.

d emulsions for sterol sup; :mentation of spat

‘ea gigas. Aquaculture 184(3 —4): 315 - 326.

1986. Growth and survival of seed oysters in

:ms supplied with fertilized sea water.

79






o

Webb, K.L., F.L. Chu. 1983. Phytoplankton as a food source f bivalve larvae. In:
G.D. Pruder, C. Langdon and D. Conklin (Editors), Biochemical and
physiological approaches to :llfish nutrition. Proc. 2™ Int. Conf. Aquaculture
Nutr. World Maricult. Soc. ! :. Publ. No. 2, Lousiana State University, LA,

pp. 272 - 291.

Whyte, J.N.C. 1987. Biochemical ¢ 1position and energy content of six species of

phytoplankton used in mar ure of bivalves. Aquaculture 60: 231 - 241.

Whyte, J.N.C. 1988. Fatty acid pro s from direct methanolysis of lipids in tissue of

cultured species. Aquacult  75: 193 - 203.

Whyte, J.N.C., J.R. Englar. 1982. jonal variation in the chemical composition and
condition indices of Paci ter, Crassostrea gigas, g  wn in trays or on the

sea bed. Can.J. Fish. Aqu ci. 39: 1084 — 1094.
Whyte, J.N.C., K. Sherry, N. Gintl ~ 2003. Growth and nutritional condition ot Mytilus
galloprovincialis ted Schiz  «rium. Pacific Biological Station, Fisheries and

Oceans Canada, Nanaimo, (unpublished).

Wilson, J.H. 1978. The food value  Phacodactylum tricornutum Bohlin to the larvae

of Ostrea edulis L. and Crc  strea gigas Thunberg. Aquaculture 13: 313 - 323.

81



Wolfe, G.V. 2000. The chemical :nse ecology of marine 1iicellular plankton:

constr; 1its, mechanisms, ipacts. Biol. Bull. 198: 225 — 244.

Wright, D.A., E.W. Hetzel. 1985. of RNA: DNA ratios as an indicator of

nutritional stress in the Ar  can oyster Crassostrea virginica. Mar. Ecol. Prog.

Ser. 25(2): 199 — 206.

82



7.0

Appendix 1

83



Table 1. Proximate composition of diets used for feeding Crassostrea gigas juveniles for
60 days at 1% dry weight day'. N :d diets were fed at 1:1 ( v:dw) and total oxidation
was assumed for calculating total gy. Algamac 3050™ and Rotimac™ are
Schizochytrium-based dry feeds (Aquafauna Biomarine, Hawthorne, CA, US2  T-Iso

was the flagellate species Isochrysis  ilbana (clone T-Iso).

Dietarv Compon Algamac/T-Ieo |Ratimac/T-Iso
Protein (Yo) 255 | T 35.4
Carbohydrate (° 12.6 22.1
Lipid (%) 39.9 17.6
Total Energy (J/ 2095.4 1643.0
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Table 5. Individual Pacific oyster (Crassostrea gigas) AFDW after 60 days of feeding.
Diets were batch fed for six hours at 1% ot the initial dry weight of oysters per tank per
day. The reference diet used was /s

and Rotimac™ are spray-dried Sci

Hawthorne, California, USA).

Initia \%%
Diet !
Algamac 3050™/T-

[so 463+ )
Algamac 3050™ 4.63 £ )
Rotimac™/T-Iso 4.63+0.26

Rotimac™ 4 3+£0.26
T-Iso 463 + )
Starved (control) 4.63 +0.26

39

Day 60 AFDW

8.94 +0.42
5.50 +£0.32
7.62 +0.28
6.86 £0.72
9.39 £0.58
6.34 £ 0.56

wysis galbana (clone T-1so) and Algamac 3050™

ochytrium-based diets (Aquatauna Biomarine,

93
19
65
48
103
37
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formulations. Control oysters we  starved to bacterial level (1 um filtration of incoming

seawater).
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Figure 26. Crude lipid content (£ SE) per individual Pacitic oyster (Crassostrea
gigas) batch fed once per 24 hours diets at 1% of the initi  dry weight of oysters per
tank for 30 days. Thalassiosira ne kioeldii was the dominant phytoplankton species
(>90%) in outdoor grown bloomt  cultures. Rotimac™ an Algamac 2050™ are
spray-dried Schizochytrium-based | algae substitute diets (A« afauna Biomarine,

Hawthorne, California, USA).
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